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DETONATION WAkVS IN A SOLID EXPL4SIVE MATERIAL
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jollowing is the translation of an article by Ye. A,
Feoktietoa in a Akadjdi, Iu 9R (Preoedings
of the Academy of Smiene a of the USSR), Vol 136,
No 6, 1961, p 1325-132 71j

These experimonts mrs inspired by the work of 0. M. Gangel'man
(uhioh will be described later) dealing with the solution of the pro-
blow of a skew collsion of detonation waves, The solution obtained
by him was not accurate enough because the equation of state of the
detonation products was not accurate, and the solution of the problem
was not confined to the narrow region of the particular colnison
angles, the analytical aolutaon of which oan be two-digital. The cr1-
tiosl value of angle O(or which separates the regular and Mach refleo-
'tion, was determined only in the region 40-A0 (Fig. 1).

Fig. 1. Mach reflection of the
detonation waves. The fronts;
1.11 are of incident waves; 2.21
of reflected waves; and MR, of
Maoh waves. The regions: I, is

K Alof undetonated material; II, III,
and IV, of the detonation pro-
ducts just behind the front lines
of the incident, refleoted, and
Mach waves; NN' and X14' are lines
of tangential burst lines.
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It was of interest, therefore, to find out experimentally "the
third" Mach wave, to ameure its propagation velocity, and to determine
the value of O( . Two kinds of experimsets were conducted.

Trlhedrai.prisme of various sises were used in the first series
of experiments. The prism-s were made of solid explosive material.
Two plane detonation waves were applied simldtaneously to the side
facets OB and OC of the pzfma (Fig. 2). Thus the prism angle 2 0( is
also the collision angle of the detonation waves at the same time.

Fig. 2. Recording the collision of
tho detonation waves ocouring at 2CX

aigle. 1) Is solid explosive materiel
2) is the organio glass Lorgglass 1/.
The detonation plans waves are marked
arbitrarily by arrows.

A p& ehrvnagraph was used for recording of the process. The
propagation of detonation on the plans for prism base BO was recorded.
The prisma top edge was parallel to the direction of the detonation
prooess, The optioal system of the chronograph had a number of slits
perpendicular to the direction of the detonation procses.

The prism base SC vas covered over with a thin plate of organic
glass which reduced the duration of the recorded glow in each point of
the object due to tue organic glass turbidity caused by the impact
wawe. This reduction of the duration of glow made it possible to re-
cord the proeess on a large portion of the prism base vithout over-
lapping of the glow coming through the slits.

The photochronogrm in Fig. 3 was obtained br the above method
and it show the irregular refleation of detonation waves. The front
of the third detonation wave is seen clearly on this nhotoohronogrem.
The value of a( r found in these experiments was 490.

It was noticed that the third wave cannot be observed in the
case of small prisms regardlese of the value of r. Couaequently,
this wave originates in the depth of the prim and not at its top.
This, probably, is due to the initiation method (Ignition), or to the
limited sone o ohemical reation.

Sin"e the point of origin of the third wave in prim is not
knoli, the veloeity of its propagations DT, oould not be measured in
thes. experiments.
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Fig. 3. Phatoohrouigrem of
the Irregular reflection of
detonation waves

Fig. 4. Recording the acev
I... ooflislon of the propitated

- F ,2) i. the organio glass.

In order to vimvo DT a series of snother experiments were
undertaken using a prUl3*lepiped made of exploeve material (Fig. 4).
Tho detonation processes in these experiments were initiated at points
E and F. The propagation of the detonation waves on plane BC was
rooorded (similarly to the first series of experiments).

The Line AD is th., crossbetion of the Fig. planes with the
plasn of collision of two propagated detonation waves. The collision
angle 2 o(, which Increases with the spreading of the detonation pso-
come from right to left, reahes it.. critical value at a oertain point
o, the point of origin of the third wave. On the basis of the dhzw'o-
gran it is possible to "masure the time interval between the meeting of
line DO of the third wave with point A and the meeting of the ,o's-
seotion of the fronts of in*idemoo waves with the umm geometric point.

Comparing the two photoohronograus obtained with parsllel.p.Ape
of various thicknesses (AP), the propagation velocity of the thir
wave oa be determined on its path which is eqwa to the differm.se in
thiaobee of the compaved parallelepipeds. Velocities DT for seveal
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ollisimn uglos were obtained hy thie me'hod.
The e.perlsmntal results are given in Table 1. The velociby DT

Le expressed in wtt of the detonation of normal velority. The osl-
mlted vaoes of DT, u•hioh wer6 obtained by G. M. Gandel'mmn, are
given fbr reasons oi - sonari . Their oalonlation was based on the
t eitiel sagle "V•ue (otmd zperimumetally), uidah was eqwu a to 490.

Table 1
latrva f,. in deartzes

-I' 1 I! " -5-15. 3--57 -,7-Q(, 5 Q2. ý-.- A7., ý S ,3 T ' 7 -3

DT A ,:110 14 1'22", t 1722 1,1:38 L G. 21. I ki,2
DT ,a1 ,1t Z 1,/i• • t -197 1,143,.5 1.0!1(1 I,1 .

A skew collision of the Impact waves in aluminum wae investi-
,,ated in addition to the study of the skew oollision of the detonation
myv., Thse experiments wre oarried out with trihedral prism of
illumisui the height of which was 100 m. To plowe detonation waves
,f he erplosive material ware applied to the side fsoets of the priam.
A was established that the s for alminum under the given oonAitimns
*A Aaor-- 30.

Reoived Msy 12, 1960
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